The following Supporting Information is available for this article: Method S1 Generation of mGFP-NbVHP1 construct.
Fig. S1
Vectors generated for transient overexpression of pyrophosphatases together with free GFP in N. benthamiana using the agroinfiltration method. Method S1 Generation of mGFP-NbVHP1 construct.
Method S2 Protein extraction and enzyme activity measurements.
Method S3 Quantification of leaf sodium content

Method S4 Apoplast washing
Method S5 Determination of endogenous NbVHP transcripts under salt treatment
Method S6 pH calibration with BCECF Maximal pyrophosphate-induced current responses of vacuoles released from mesophyll cells overexpressing free GFP alone (control, n = 10) or free GFP together with either AtVHP1 (n = 22), NbVHP1 (n = 14) or NbVHP2 (n = 4) after agroinfiltration. Pyrophosphate was applied at a concentration of 150 µM. Data points represent means ± SE (***P < 0.001, Student's t-test).
Fig. S8 pH calibration
BCECF calibration curve generated ex vivo by dissolving the free acid form of the dye (2.5 µM)
in a medium containing 1 mM CaCl2, 1 mM MES adjusted to the designated pH with TRIS. Data points (n = 3) were fitted with a linear fit (solid line) to convert ratio values into pH values.
Method S1 Generation of mGFP-NbVHP1 construct
According to Segami et al. (2014) , NbVHP1 was labelled with mGFP (monomeric Green Fluorescence Protein) which was inserted into loop 1 exactly between the amino acids Gly53 and Ala54 (Fig. S1b) 
Method S2 Protein extraction and enzyme activity measurements
Two days after agroinfiltration, tobacco leaves were harvested, immediately frozen in liquid nitrogen and stored at -80 °C until microsomal membranes and soluble protein fractions were prepared as described previously (Krebs et al., 2010) , with minor modifications. Tissue was homogenized with 2 ml homogenization buffer per g fresh weight (350 mM sucrose, 70 mM TrisHCl pH 8.0, 10 % (v/v) glycerol, 3 mM Na2EDTA, 0.15 % (w/v) BSA, 1.5 % (w/v) PVP-40, 4 mM DTT, and 1 x complete protease inhibitor mixture (Roche)). The homogenate was filtered through two layers of Miracloth (Calbiochem) and centrifuged at 15,000 g for 15 min at 4 °C. The supernatant was filtered again through Miracloth, then centrifuged at 100,000 g for 1 h at 4 °C. To determine enzyme activity of the soluble protein fraction, 200 µl of the supernatant was retained and the remaining supernatant was carefully removed and discarded. The pellet (microsomal membranes) was re-suspended in 350 mM sucrose, 10 mM Tris-Mes pH 7.0, 2 mM DTT and 1 × complete protease inhibitor mixture.
To determine the hydrolytic PPase enzyme activity, the Pi release was determined colorimetrically as described previously (Krebs et al., 2010) , with minor modifications. Soluble protein fraction (10 µg) were incubated for 20 min at 28 °C. Reactions were terminated by adding 40 mM citric acid. 10 µg BSA was used for the blank value. The PPase reaction medium contained 25 mM Tris-MES pH 7.5, 2 mM MgSO4 × 7 H2O, 0.1 mM Na2 MoO4, 0.1 % Brij 58, and 0.2 mM K4P2O7.
PPase activity was calculated as the difference measured in the presence and absence of 50 mM KCl.
Method S3 Quantification of leaf sodium content
N. benthamiana leaves infiltrated only with 200 mM NaCl were harvested at different times after salt treatment, dried at 60 °C to constant weight, pulverized and homogenized. After the exact amount of the samples (usually 10 -20 mg) were precisely weighed in a quartz digestion vessel, the leaf tissue was treated with 1 ml of nitric acid (65%, suprapur, Merck KGaA, Darmstadt) and digested at 180 °C for 10 hours inside a Teflon pressure vessel. After cooling, samples were diluted 1:20 with nanopure water. The sodium content was determined using a flame atomic absorption spectrometer (AAnalyst 400, PerkinElmer) three times and averaged.
For tobacco leaves infiltrated with a NaCl-free or 200 mM NaCl-containing agrobacterium suspension, leaves were collected two days after infiltration, immediately frozen in liquid nitrogen and stored at -80 °C until use. After re-suspension in double-distilled water the plant leaf material was subjected to complete hydrolysis using a temperature step gradient with a maximum temperature of 210 °C. Hydrolysis was carried in a MLS-Ethos microwave oven (http://www.mlsmikrowellen.de/) with 5 ml HNO3 (60% v/v), 2 ml H2O2 (30% v/v), and the preparation was diluted to a final volume of 12 ml with double-distilled water. Quantification was performed by inductively coupled plasma/optical emission spectrometry, on an iCAP 6300 DUO apparatus (Thermo-Fischer). Sodium was detected and quantified at 589.5 nm (Krebs et al., 2010; Müller et al., 2014) . Quantitative real-time PCR (pPCR) were done like described in the main text. Transcription data were normalized to the coexpressed GFP molecules using standard curves calculated for the individual PCR products. GFPfwd (5´-CCT GAA GTT CAT CTG CAC CA-3´) and GFPrev (5´-TGC TCA GGT AGT GGT TGT CG-3´) (Gaddam et al., 2013) .
Method S6 pH calibration with BCECF
A BCECF calibration curve was generated ex vivo with exactly the same imaging parameters and setup used for the in vivo measurements described in the main text by dissolving the free acid form of the dye (2.5 µM) in a medium containing 1 mM CaCl2, 1 mM MES adjusted to the designated pH with TRIS (Fig. S8) . The generated calibration curve (n = 3) was used to convert the ratio values into pH-values.
